ABSTRACT
of each trait was used. All data was analyzed using JMP 12.0 software (SAS Institute Inc., Cary, 161 NC).
163

| RESULTS
164
To determine the contribution of geographic variation on sleep and metabolic regulation, we Table 2 ). Specifically, we observed a significant negative correlation between sleep duration and latitude (Figure 3a) , while a significant positive 211 correlation was observed between sleep duration and temperature (Figure 3b ). We observed a 212 significant positive correlation between waking activity and latitude, while a significant negative 213 correlation was observed between waking activity and temperature. Taken together, these 214 results suggest that close proximity to the equator and increased temperature are associated 215 with increased sleep duration and reduced waking activity. 
270
To determine the relationship between energy stores and free glucose with geographic variables,
271
we again performed linear regression analyses between these traits and the geographic 272 variables. These analyses revealed no correlation between triglyceride or glycogen levels and 273 any geographic variables measured (Table 4) . Conversely, there was a correlation between free 274 glucose levels and geographic variables ( Figure 6 ). We found that free glucose levels were Table 4 ). Therefore, shared environmental pressures appear to 277 contribute to the regulation of sleep duration and free glucose.
| DISCUSSION
280
The expansive radiation of Drosophila melanogaster provides an excellent opportunity to 281 examine the interrelationship between natural variation in complex behaviors, physiological 282 traits, and the environmental factors that may act as selective forces to shape such variation.
283
Here we examined natural variation in sleep and metabolic function, as well as their relationship Sleep is regulated by complex genetic architecture and is highly influenced by genetic variation.
298
While many genes have been identified using mutagenesis approaches, much less is known 
310
Clinal variation has been observed in diverse traits including body size, fecundity, and 311 temperature resistance, but much less is known about the relationship between behavior and 312 clinality (for review see (Adrion et al., 2015) ). Here, we identify a relationship between sleep 313 duration and two environmental gradients: distance from the equator and average temperature.
314
Specifically, we found that increased sleep duration is associated with proximity to the equator 315 and increased average temperature. These findings are in agreement with a previous study 
343
In this study, we did not find an association between starvation resistance or starvation-induced 
382
Overall, this suggests that geographic and environmental gradients are among the selective 383 forces that mediate genetic variation in glucose metabolism and its impact on behavior.
384
Clinal patterns have been found for numerous phenotypes and their underlying genetic Table 2 Results of linear regression analyses predicting sleep traits from geographic variables.
580
Significant correlations are shown in bold. Table 2 . 
